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The conductive portions (7) are formed from, for exam-
ple, a copper alloy. The resin portion 11 is formed from,
for example, PPS. A surface-mount component (3),
which is an electronic surface-mount component, is
mounted on the substrate (1). The surface-mount com-
ponent (3) has electrodes (5) at its opposite sides, and
the electrodes (5) and the respective conductive portions
(7) are electrically connected by means of a solder (9).
The substrate (1) has a hole (13), which functions as a
stress relaxation mechanism, formed in the resin portion
(11) (a portion extending therethrough) between connec-
tion portions (15) under the surface-mount component
(3). The substrate (1) also has resin-exposed portions
(13), which function as a stress relaxation mechanism,

formed on opposite sides of the surface-mount compo-

nent (3).

ASSEMBLY STRUCTURE FOR INJECTION MOLDED SUBSTRATE AND FOR MOUNTING

Fig. 1

' (\/ 1,3 \/)1

7
(b)

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 519 084 A1 2

Description
TECHNICAL FIELD

[0001] The present invention relates to an assembly
structure for an electronic mounting component (surface-
mount component) and an injection molded substrate
which is formed by injection molding and on which the
electronic surface-mount component is mounted.

BACKGROUND ART

[0002] Conventionally, an electronic substrate is used
for mounting an electronic surface-mount component
thereon. Such an electronic substrate has a conductive
portion formed from a copper alloy or the like by plating,
etching, etc., and an insulation portion formed from resin.
The conductive portion forms a circuit, and an electronic
surface-mount component is connected by soldering to
the conductive portion at a predetermined position.
[0003] Such an electronic substrate on which an elec-
tronic surface-mount component is mounted is, for ex-
ample, an electronic circuit unit in which the electronic
surface-mount component is soldered at its bottom to the
substrate, and the electronic surface-mount component
and the substrate are adhered to each other by means
of adhesive applied at intervals to the side surface of the
substrate (refer to Patent Document 1).

PRIOR ART DOCUMENT
PATENT DOCUMENT
[0004]

Patent Document 1: Japanese Patent Application
Laid-Open (kokai) No. 2004-311898

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0005] Meanwhile, difficulty is encountered in using
such a conventional substrate in a circuit to which a high
voltage and a large current are applied, such as a DC-
DC converter. This is because the cross-sectional area
of a conductive portion is too small to endure such a high
voltage and a large current.

[0006] A substrate to which such a high voltage and a
large current are applied must use a thicker conductor
(e.g., thick copper having a large cross-sectional area).
A thick copper substrate allows utilization of a forming
method different from that for a conventional substrate;
for example, utilization of injection molding. However,
such an injection molded substrate cannot use an insu-
lation material used conventionally for a substrate, such
as FR-4, but must use PPS (polyphenylene sulfide) for
injection molding or the like.
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[0007] The conventionally used FR-4 material has a
linear expansion coefficient of 13 ppm to 21 ppm in a
temperature range of -40°C to 150°C. On the other hand,
PPS material containing reinforcing fibers has a linear
expansion coefficient of 20 ppm or higher at a tempera-
ture in excess of 100°C, and as high as 60 ppm at a
temperature of 150°C. This is extremely high even as
compared with the linear expansion coefficients of a cop-
per alloy and solder, and at a high temperature, the ther-
mal expansion of an insulation portion applies a large
stress to solder portions through which an electronic sur-
face-mount component is joined. Application of such
stress may deteriorate reliability and service life. Partic-
ularly, in the case of employment of injection molding for
forming a resin portion, since the resin portion becomes
thick, the problem becomes more serious.

[0008] Also, solder joints are formed at connection por-
tions between a substrate and a surface-mount compo-
nent. In order to confine application of solder to a prede-
termined range for forming lands, resin or the like must
be placed around the connection portions. However, in
the case where the resin portion is formed by injection
molding, the resin portion becomes thick. Thus, solder
connection portions are enclosed by the resin or the like,
and the connection between the solder and the connec-
tion portions cannot be visually checked. Accordingly, it
is difficult to judge the quality, form, etc., of solder joints.
[0009] The present invention has been conceived in
view of the above problem, and an object of the invention
is to provide a mounting structure for an injection molded
substrate and a surface-mount component which can re-
strain stress to be applied, as a result of thermal expan-
sion of a resin portion, to solder used to join the substrate
and the component.

MEANS FOR SOLVING THE PROBLEMS

[0010] In order to achieve the above object, a first in-
vention provides a mounting structure for an injection
molded substrate and a surface-mount component, char-
acterized in that the substrate comprises a resin portion,
and conductive portions exposed at portions of a surface
of the substrate; opposite side portions of the surface-
mount component are connected to a pair of the respec-
tive conductive portions at respective connection por-
tions by means of solder; and a stress relaxation mech-
anism is provided at least under the surface-mount com-
ponent so as to relax stress to be applied to the solder
as a result of thermal expansion of the resin portion.
[0011] The stress relaxation mechanism may include
afirst hole provided between the connection portions un-
der the surface-mount component.

[0012] The stress relaxation mechanism may include
a second hole formed in the corresponding conductive
portion at a position located laterally of at least one of
the connection portions. The second hole may be filled
with resin.

[0013] The first hole and/or the second hole may be a
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through-hole extending through the substrate. At least a
portion of a side surface of the first hole and/or the second
hole may be formed obliquely, rather than perpendicu-
larly, relative to the substrate. The side surface of the
hole is a surface which extends in a front-back direction
of the substrate and connects the front end and the back
end of the hole.

[0014] Deformable portions may be formed around the
respective connection portions, and the surface-mount
component may be connected to the substrate via the
deformable portions.

[0015] The stress relaxation mechanism may include
projections of the conductive portions, which projections
project toward a position corresponding to the center of
the surface-mount component in a region under the sur-
face-mount component between the connection portions
of the surface-mount component and the conductive por-
tions, and a resin coating which covers upper surfaces
of the projections, and the resin coating may be formed
at least in a region under the surface-mount component.
In this case, the projections may have respective stepped
portions formed in the conductive portions and the resin
coating may cover the stepped portions.

[0016] The projections may have respective stepped
portions formed in the conductive portions, and the resin
coating may cover the stepped portions.

[0017] According to the firstinvention, since the stress
relaxation structure is provided between the connection
portions of the electronic surface-mount component and
the conductive portions on the substrate, or laterally of
the electronic surface-mount component, for relaxing
stress to be applied to the solder as a result of thermal
expansion of the resin portion, stress to be applied to the
solder at a high temperature is relaxed, thereby prevent-
ing deterioration in reliability or a like problem which could
otherwise result from the application of stress.

[0018] The stress relaxation mechanism is a structure
which is formed on the substrate and implemented
through the shape and arrangement of the resin portion,
the conductive portions, etc., for reducing the amount of
thermal expansion of the resin portion, making it difficult
for thermal expansion of the resin portion to affect the
solder, and enabling the solder itself to endure stress.
The hole is formed in the conductive portions or the resin
portion and encompasses a hole having a predetermined
depth from the surface and a hole extending there-
through. The hole also encompasses a hole formed in
the conductive portions and filled with resin.

[0019] By means of the stress relaxation mechanism
being implemented in the form of the hole provided under
the surface-mount component between the connection
portions of the surface-mount component and the con-
ductive portions, the hole absorbs expansion of resin and
thus can restrain application of force in such a direction
as to increase the distance between the connection por-
tions. Also, provision of the hole reduces the volume of
the resin portion. Thus, the amount of expansion of the
resin portion can be reduced. Furthermore, by means of
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formation of the holes or the holes filled with resin and
having the resin exposed (exposed on a side toward the
electronic surface-mount component), at positions locat-
ed laterally of the electronic surface-mount component
(externally of the connection portions), the holes and the
expansion of the exposed resin apply force inward of the
connection portions (toward a region under the electronic
surface-mount component), thereby cancelling force ap-
plied in such a direction as to increase the distance be-
tween the connection portions.

[0020] Also, by means of the side surface of the hole
having a portion formed obliquely, rather than perpen-
dicularly, relative to the substrate, excellent adhesion is
established between the conductive portions and the res-
in portion of the substrate, and the resin portion which
fills the hole can function as the stress relaxation mech-
anism.

[0021] Also, through employment of the configuration
in which the deformable portions are formed around the
respective connection portions, and the surface-mount
component is connected to the substrate via the deform-
able portions, stress associated with deformation on the
substrate side is not applied directly to the connection
portions. Therefore, stress to be applied to the solder at
the connection portions can be reduced.

[0022] Also, through employment of the configuration
in which projections of the conductive portions project
toward a position corresponding to the center of the sur-
face-mount component in a region under the surface-
mount component between the connection portions of
the surface-mount component and the conductive por-
tions, and the resin coating covers the upper surfaces of
the projections, the amount of resin under the electronic
surface-mount component can be reduced. That is, the
amount of expansion of the resin portion under the elec-
tronic surface-mount component can be reduced. Also,
since the surfaces of the projections are covered with
resin, there can be prevented a short circuit between the
connection portions which could otherwise result from
solder sneaking under the electronic surface-mount com-
ponent.

[0023] Also, by means of the projections having a
stepped shape, since the amount of resin under the elec-
tronic surface-mount component can be reduced, and
the electronic surface-mount component and the sub-
strate surface come into contact with each other, solder
can be restrained from sneaking under the electronic sur-
face-mount component.

[0024] A second invention provides a mounting struc-
ture for an injection molded substrate and a surface-
mount component, characterized in that the substrate
comprises a resin portion, and conductive portions ex-
posed at portions of a surface of the substrate; opposite
side portions of the surface-mount component are con-
nected to a pair of the respective conductive portions at
respective connection portions by means of solder; and
a stress relaxation mechanism is provided at least par-
tially under or around the solder so as to relax stress to
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be applied to the solder as a result of thermal expansion
of the resin portion.

[0025] The stress relaxation mechanism may include
protrusions provided between the connection portions
under the surface-mount component; the surface-mount
component may be disposed on the protrusions; and the
surface-mount component may be disposed at a height
higher than the surface of the substrate.

[0026] The stress relaxation mechanism may include
enclosures made of resin and provided laterally of the
respective connection portions, and the solder may be
applied in spaces between the surface-mount compo-
nent and the enclosures. Desirably, each enclosure has
a solder view portion formed such that the distance be-
tween the enclosure and the surface-mount component
increases with the distance from the surface of the sub-
strate. At least a portion of each solder view portion may
have a taper shape such that the distance between the
enclosure and the surface-mount component increases
with the distance from the surface of the substrate. At
least a portion of each solder view portion may have a
stepped shape such that the distance between the en-
closure and the surface-mount component increases
with the distance from the surface of the substrate. A
solder retaining portion substantially perpendicular to the
surface of the substrate may be formed below each of
the solder view portions.

[0027] The stress relaxation mechanism may include
recesses formed in surfaces of the conductive portions
at the connection portions; component supports may be
formed under the surface-mount component; and the sol-
der may fill the recesses.

[0028] According to the second invention, since the
stress relaxation structure is provided between the con-
nection portions of the electronic surface-mount compo-
nent and the conductive portions on the substrate, or
laterally of the electronic surface-mount component, for
relaxing stress to be applied to the solder as a result of
thermal expansion of the resin portion, stress to be ap-
plied to the solder at a high temperature is relaxed, there-
by preventing deterioration in reliability or a like problem
which could otherwise result from the application of
stress.

[0029] Also, by means of the stress relaxation mech-
anism being implemented in the form of the protrusions
provided under the surface-mount component between
the connection portions of the surface-mount component
and the conductive portions, and the surface-mount com-
ponent being disposed on the protrusions, the mounting
height of the electronic surface-mount component rela-
tive to the substrate is increased; thus, the distance be-
tween the electrodes of the electronic surface-mount
component and the substrate surface can be increased.
Therefore, the volume (height) of solder at solder joints
can be increased. Accordingly, the deformability of the
solder itself can be enhanced, whereby stress concen-
tration at a portion of the solder can be reduced.

[0030] Also, by means of the stress relaxation mech-
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anism being implemented in the form of the enclosures
made of resin and provided laterally of the respective
connection portions (the electronic surface-mount com-
ponent), and the solder being applied in spaces between
the enclosures and the electronic surface-mount compo-
nent (the electrodes thereof), the shape of solder can be
improved, and the volume of solder can be increased.
Therefore, stress concentration at a portion of the solder
can be reduced. Also, since the connection portions of
the surface-mount component and the conductive por-
tions on the substrate are readily visible, the condition of
the solder can be verified. Therefore, reliability in con-
nection between the substrate and the surface-mount
component can be ensured.

[0031] Also, by means of the stress relaxation mech-
anism being implemented in the form of the recesses
formed in the surfaces of the conductive portions at the
connection portions, and the component supports being
formed under the surface-mount component, the solder
can fill the recesses. Therefore, the volume (height) of
solder at solder joints can be increased. Accordingly, the
deformability of the solder itself can be enhanced, where-
by stress concentration at a portion of the solder can be
reduced.

EFFECTS OF THE INVENTION

[0032] The present invention can provide a mounting
structure for an injection molded substrate and a surface-
mount component which can restrain stress to be ap-
plied, as a result of thermal expansion of a resin portion,
to solder used to join the substrate and the component.

BRIEF DESCRIPTION OF THE DRAWINGS
[0033]

FIG. 1 is a pair of views showing a substrate 1,
wherein FIG. 1(a) is an elevational view, and FIG. 1
(b) is a plan view.

FIG. 2 is a pair of views showing a substrate 1a,
wherein FIG. 2(a) is an elevational view, and FIG. 2
(b) is a plan view.

FIG. 3(a) is an elevational view showing a substrate
1b, and FIG. 3(b) is an elevational view showing a
substrate 1c.

FIG. 4 is a pair of views showing a substrate 1d,
wherein FIG. 4(a) is an elevational view, and FIG. 4
(b) is a plan view.

FIG. 5 is a pair of views showing a substrate 20,
wherein FIG. 5(a) is an elevational view, and FIG. 5
(b) is a sectional view taken along line A—A of FIG.
5(a).

FIG. 6(a) is an elevational view showing a substrate
20a, and FIG. 6(b) is an elevational view showing a
substrate 20b.

FIG. 7(a) is an elevational view showing a substrate
1e, and FIG. 7(b) is an elevational view showing a
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substrate 20c.

FIG. 8 is a pair of views showing a substrate 30,
wherein FIG. 8(a) is an elevational view, and FIG. 8
(b) is a plan view.

FIG. 9 is a pair of views showing a substrate 40,
wherein FIG. 9(a) is an elevational view, and FIG. 9
(b) is a plan view.

FIG. 10 is a pair of views showing a substrate 50,
wherein FIG. 10(a) is an elevational view, and FIG.
10(b) is a plan view.

FIG. 11 is a pair of views showing a substrate 60,
wherein FIG. 11(a) is an elevational view, and FIG.
11(b) is a plan view.

FIG. 12 is a pair of views showing a substrate 70,
wherein FIG. 12(a) is an elevational view, and FIG.
12(b) is a plan view.

FIG. 13 is an elevational view showing a substrate
80.

FIG. 14 is a pair of views showing a substrate 90,
wherein FIG. 14(a) is an elevational view, and FIG.
14(b) is a plan view.

FIG. 15(a) is a plan view showing a substrate 90a,
and FIG. 15(b) is a plan view showing a substrate
90b.

FIG. 16 is an elevational view showing a substrate
90c.

FIG. 17 is a pair of views showing a substrate 30a,
wherein FIG. 17(a) is an elevational view, and FIG.
17(b) is a plan view.

FIG. 18 is a pair of views showing a substrate 30b,
wherein FIG. 18(a) is an elevational view, and FIG.
18(b) is a plan view.

FIG. 19 is a pair of views showing a substrate 30c,
wherein FIG. 19(a) is an elevational view, and FIG.
19(b) is a plan view.

FIG. 20 is an enlarged view showing an area A, in
the vicinity of an enclosure 31c, of FIG. 19.

FIG. 21 is a pair of views showing a substrate 30d,
wherein FIG. 21(a) is an elevational view, and FIG.
21(b) is a plan view.

FIG. 22 is a set of views showing states of mounting
of surface-mount components according to other
embodiments.

MODES FOR CARRYING OUT THE INVENTION

[0034] Embodiments of the present invention will next
be described with reference to the drawings. FIG. 1is a
pair of views showing a substrate 1, wherein FIG. 1(a) is
an elevational view, and FIG. 1(b) is a plan view. FIG. 1
(b) is a surface-mount component see-through view
showing a surface-mount component 3 in a dotted line
(the same also applies to the following drawings).

[0035] The substrate 1 includes conductive portions 7
formed by press working or the like and a resin portion
11 integrally injection-molded with the conductive por-
tions 7 and has a thickness of about 3 mm to 10 mm.
The conductive portions 7 each have athickness of about
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1 mm and is formed from, for example, a copper alloy.
The resin portion 11 is formed from, for example, PPS.
The following description refers to an example in which
the conductive portions 7 are formed on the resin portion
11; however, needless to say, the present invention can
be applied to a substrate in which the conductive portions
7 and the resin portions 11 are formed in a plurality of
layers.

[0036] A surface-mountcomponent3, whichis an elec-
tronic surface-mount component, is mounted on the sub-
strate 1. The surface-mount component 3 has electrodes
5 formed at its opposite sides, and the electrodes 5 and
the respective conductive portions 7 are electrically con-
nected by means of a solder 9. That is, the substrate 1
has the conductive portions 7 formed thereon in regions
corresponding to the two electrodes 5 of the surface-
mount component 3, and the electrodes 5 are connected
to the corresponding conductive portions 7. In the follow-
ing description, regions of the conductive portions 7
where the electrodes 5 are connected to the conductive
portions 7 by means of the solder 9 are referred to as
connection portions 15. Since direct electrical continuity
is not established between the two connection portions
15, the resin portion 11 is formed between the two con-
nection portions 15, thereby isolating the two connection
portions 15 from each other. That is, the resin portion 11
extends through the substrate 1 in a region between the
two connection portions 15 under the surface-mount
component 3.

[0037] The substrate 1 has a hole 13 formed in the
resin portion 11 (a portion extending therethrough) be-
tween the connection portions 15 under the surface-
mount component 3. The hole 13 is a recess from the
back side or the front side for reducing the thickness of
the resin portion 11. The hole 13 has a length equal to
or greater than at least the width of the surface-mount
component 3 (the length of connection by the solder 9).
The hole 13 functions as a stress relaxation mechanism
for relaxing stress to be applied to the solder 9 at a high
temperature. In the case where a plurality of the surface-
mount components 3 are mounted on the substrate 1,
the above-mentioned stress relaxation mechanism may
be provided in each of the mounting regions for the sur-
face-mount components 3.

[0038] Since the substrate 1 has the hole 13 under the
surface-mount component 3, when force is applied in
such a direction as to increase the distance between the
two connection portions 15 as a result of expansion of
the resin portion 11 at a high temperature, the hole 13
can absorb the deformation of the expanding resin por-
tion 11. Thus, it becomes possible to reduce force which
attempts to increase the distance between the connec-
tion portions 15. Also, the formation of the hole 13 can
reduce the amount of resin under the surface-mount
component 3. Therefore, the amount of expansion of the
resin portion 11 can be reduced.

[0039] FIG. 2 is a pair of views showing a substrate
1a, which is a modification of the substrate 1. The sub-
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strate 1a is substantially similar to the substrate 1, but
differs in that resin-exposed portions 14 are formed.
[0040] The resin-exposed portions 14 are formed on
respective opposite sides of the surface-mount compo-
nent 3 (externally of the respective electrodes 5 of the
surface-mount component 3 and externally of the respec-
tive connection portions 15 with respect to the surface-
mount component 3). The resin-exposed portions 14 are
where the resin portion 11 at the lower side of the sub-
strate 1 is exposed at the upper side (at the side where
the surface-mount component 3 is mounted) of the sub-
strate 1; for example, as illustrated, at the resin-exposed
portions 14, the resin portion 11 extends through the sub-
strate 1. That is, at the positions of the resin-exposed
portions 14, the conductive portions 7 are not exposed
at the upper surface of the substrate 1. The resin-ex-
posed portions 14 have a length equal to or greater than
at least the width of the surface-mount component 3 (the
length of connection by the solder 9).

[0041] The above-mentioned hole 13 and the resin-
exposed portions 14 collectively function as a stress re-
laxation mechanism for relaxing stress to be applied to
the solder 9 at a high temperature. The resin-exposed
portions 14 are formed such that holes 14a formed in the
respective conductive portions 7 are filled with resin 11.
That is, the holes 14a (deeper than the thickness of the
conductive portions 7) are formed in the respective con-
ductive portions 7 located externally of the connection
portions 15 in FIG. 1, and the holes 14a are filled with
the resin 11 such that the resin 11 in the holes 14a is
integrated with the resin 11 in other regions.

[0042] The substrate 1a can yield the same effect as
that yielded by the substrate 1. Also, the resin-exposed
portions 14 are formed on respective opposite sides of
the surface-mount component 3. Thus, when the resin
portion 11 expands at a high temperature, the resin-ex-
posed portions 14 on the opposite sides of the surface-
mount component 3 expand, thereby canceling force
which attempts to increase the distance between the con-
nection portions 15; therefore, variation in distance be-
tween the connection portions 15 can be restrained. No-
tably, even when the stress relaxation mechanism is
merely composed of the resin-exposed portions 14 with-
out provision of the hole 13, the stress relaxation mech-
anism can yield an expected effect.

[0043] FIG. 3 is a pair of views showing another mod-
ification of the substrate 1. A substrate 1b shown in FIG.
3(a) is substantially similar to the substrate 1a, but differs
in that the holes 14a are formed in place of the resin-
exposed portions 14. That is, as mentioned above, the
resin-exposed portions 14 are such that the holes 14a
formed in the conductive portions 7 are filled with the
resin 11; however, the holes 14a may be leftintact without
being filled with the resin 11.

[0044] The substrate 1b can also yield an effect similar
to that yielded by the substrate 1a. That is, the holes 14a
absorb deformation, thereby functioning as a stress re-
laxation mechanism. The hole 13 and the holes 14a may
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be through-holes as shown in FIG. 3(b) or holes having
predetermined depths.

[0045] FIG. 4 is a pair of views showing a substrate
1d, which is a further modification of the substrate 1, etc.,
wherein FIG. 4(a) is an elevational view, and FIG. 4(b)
is a plan view. The substrate 1d is substantially similar
to the substrate 1a, but differs in the form of the holes.
The illustrated right-hand hole 14a is a hole having arcu-
ate end portions, rather than a rectangular hole, as
viewed in plane. That is, in the present invention, the
holes 14a do not necessarily have a rectangular shape.
Also, the holes 14a are not formed perpendicularly to the
surface of the substrate. That is, the side surfaces of the
holes 14a are formed obliquely to the depth direction of
the substrate. Also, as viewed in plane, the holes 14a
are not necessarily in parallel with or perpendicular to
the sides of the substrate (a mounting direction of the
surface-mount component 3).

[0046] The side surfaces of the holes 14a are not nec-
essarily oblique along the entire perimeters thereof as
illustrated, but may be oblique along at least portions of
the perimeters. The opposed side surfaces may be
formed obliquely in the following manner: as in the case
of the illustrated right-hand hole 14a, the opposed side
surfaces are formed parallel to each other while the front-
side and back-side edges of the hole 14a are laterally
shifted from each other. Alternatively, as in the case of
the illustrated left-hand hole 14a, the front-side and back-
side sizes of the hole 14a may be differed from each
other. When the cross-sectional area of the hole 14a is
to be varied, desirably, the hole 14a fans out toward the
front side.

[0047] Also, the hole 13 under the surface-mount com-
ponent 3 may fan out downward or may assume a like
form. In view of restraint of deformation caused by ther-
mal expansion or the like, desirably, the amount of resin
in a region under the surface-mount component 3 is re-
duced. Therefore, in order to ensure insulation of the con-
ductive portions 7 from each other and to reduce the
amount of resin, desirably, the hole 13 in the form of a
through-hole fans out downward.

[0048] The substrate 1d can also yield an effect similar
to that yielded by the substrate 1a. Thatis, the holes 14a
absorb deformation, thereby functioning as a stress re-
laxation mechanism. By virtue of oblique formation of the
side surfaces of the holes 14a, the resin which fills the
holes 14a exhibits an anchor effect, thereby establishing
strong bond between the conductive portions 7 and the
resin portion 11. As in the case of the substrate 1d, the
stress relaxation mechanism composed of the hole 14a,
etc., may be implemented in different forms between the
opposite sides of the surface-mount component 3. That
is, the stress relaxation mechanisms on the opposite
sides of the surface-mount component 3 may be asym-
metrical to each other according to a limitation oh a sub-
strate shape, a limitation on mounting of a surface-mount
component, or a like limitation.

[0049] Next, a second embodiment will be described.



11 EP 2 519 084 A1 12

In the following description, configurational features
which yield functions or effects similar to those yielded
by the configurational features shown in FIGS. 1 to 4 are
denoted by like reference numerals, and repeated de-
scription thereof is omitted. FIG. 5 is a pair of views show-
ing a substrate 20 according to the second embodiment,
wherein FIG. 5(a) is an elevational view, and FIG. 5(b)
is a sectional view taken along line A—A of FIG. 5(a).
[0050] The substrate 20 has protrusions 21 protruding
upward (toward the surface-mount component) and
formed at the resin portion 11 under the surface-mount
component 3. The protrusions 21 are formed in a pair,
for example, at respective opposite sides of the surface-
mount component 3 (on the sides toward the electrodes
5). That is, the protrusions 21 are formed between the
two connection portions 15. The surface-mount compo-
nent 3 is mounted on the protrusions 21. Thus, the sur-
face-mount component 3 is mounted away from the sur-
face of the substrate 20 by the height of the protrusions
21.

[0051] As shown in FIG. 5(b), each of the protrusions
21 has guides 23 formed at its opposite sides. The guides
23 protrude from respective opposite side portions of
each of the protrusions 21 and have such a guiding func-
tion as to dispose the surface-mount component 3 sub-
stantially at the center of each of the protrusions 21.
[0052] As mentioned above, the surface-mount com-
ponent 3 is mounted such that the opposite electrodes 5
are connected to the respective conductive portions 7 on
the substrate 20 by means of the solder 9. Since the
surface-mount component 3 is disposed above the sub-
strate surface, the position of the electrodes 5 is raised
accordingly. Therefore, the distance between the elec-
trodes 5 and the corresponding connection portions 15
is increased. Accordingly, the height of the solder 9 is
increased, and the volume of the solder 9 is increased.
[0053] The protrusions 21, which collectively function
as a stress relaxation mechanism provided in the sub-
strate 20 according to the second embodiment, allow the
surface-mount component 3 to be mounted above the
substrate surface and allow an increase in the distance
between the surface-mount component 3 and the sub-
strate surface. Thus, the height of the solder 9 used to
join them can be increased, and the volume of the solder
9 can be increased. Therefore, even upon generation of
force to expand the distance between the connection por-
tions 15 at a high temperature, by virtue of an increase
in the height and volume of the solder 9, stress does not
concentrate in the solder 9, whereby the reliability of the
solder 9 can be ensured.

[0054] FIG. 6 is a pair of views showing a modification
of the substrate 20. A substrate 20a shown in FIG. 6(a)
is substantially similar to the substrate 20, but differs in
that the hole 13, the holes 14a, and the resin-exposed
portions 14 are formed. A substrate 20b shown in FIG.
6(b) is such that the holes 14a of the substrate 20a are
not filled with resin and are through-holes. That is, the
substrate 20 is configurationally combined with the sub-
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strates 1, 1a, 1b, 1c, and 1d, whereby the respective
effects can be yielded.

[0055] The substrates 1a, 1b, 1c, and 1d and the sub-
strates 20a and 20b are such that the holes 14a or the
resin-exposed portions 14 are formed externally of the
paired connection portions 15, respectively; however, the
present invention is not limited thereto.

[0056] FIG. 7(a)is a view showing a substrate 1e. The
substrate 1e is the substrate 1a modified such that the
resin-exposed portion 14 is formed externally of only one
of the two connection portions 15. That s, at a peripheral
portion of a substrate, the resin-exposed portion 14 and
the hole 14a do not need to be formed externally of each
of the two connection portions 15, but may be formed
externally of one of the two connection portions 15.
[0057] FIG. 7(b) is a view showing a substrate 20c.
The substrate 20c is the substrate 20a modified such that
the resin-exposed portion 14 is formed externally of only
one of the two connection portions 15. That is, also in
the substrate 20, the resin-exposed portion 14 and the
hole 14a do not need to be formed externally of each of
the two connection portions 15, but may be formed ex-
ternally of one of the two connection portions 15.
[0058] Next,athirdembodimentwillbe described. FIG.
8 is a pair of views showing a substrate 30 according to
the third embodiment, wherein FIG. 8(a) is an elevational
view of the substrate 30, and FIG. 8(b) is a plan view of
the substrate 30.

[0059] The substrate 30 has enclosures 31 provided
laterally of the surface-mount component 3 (externally of
the respective electrodes 5) and formed in such a manner
as to enclose the surface-mount component 3. The en-
closures 31 are made of resin and formed in a manner
similar to that for forming the resin portion 11. The en-
closures 31 may be formed integral with the resin portion
11 at the back side of the substrate 30.

[0060] The enclosures 31 are formed while leaving
clearances for the solder 9 around the respective elec-
trodes 5. That is, the enclosures 31 enclose the solder 9
which connects the electrodes 5 and the corresponding
connection portions 15. Usually, as shown in FIGS. 1 to
7, the thickness of the solder 9 varies substantially rec-
tilinearly from the electrodes 5 toward an externally far
side. However, since the enclosures 31 can retain the
solder 9, the solder 9 can be formed in a heaped manner
(in an upwardly bulged manner). Therefore, even when
the volume of the solder 9 is increased, the solder 9 can
be reliably retained without flowing out to a peripheral
region.

[0061] The enclosures 31, which collectively function
as a stress relaxation mechanism, provided on the sub-
strate 30 according to the third embodiment can retain
the solder 9 in an upwardly bulging manner by causing
the solder 9 to change in shape. Thus, the volume of the
solder 9 can be increased. Therefore, even upon expan-
sion of the resin portion 11 at a high temperature and
associated application of force which attempts to in-
crease the distance between the connection portions 15,
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by virtue of a large volume of the solder 9, stress does
not concentrate in the solder 9, whereby reliability of the
solder 9 can be ensured. Also, since the expansion of
the enclosures 31 applies force which presses the con-
nection portions 15 from opposite sides, the pressing
force cancels the force which attempts to expand the
distance between the connection portions 15, so that
force to be applied to the solder 9 can be reduced.
[0062] Next, a fourth embodiment will be described.
FIG. 9is a pair of views showing a substrate 40 according
to the fourth embodiment, wherein FIG. 9(a) is an eleva-
tional view of the substrate 40, and FIG. 9(b) is a plan
view of the substrate 40.

[0063] The substrate 40 has recesses 41 provided in
the connection portions 15 of the conductive portions 7
which are connected to the surface-mount component 3.
The recesses 41 are recessed from the surface of the
substrate (the conductive portions). That is, the solder 9
is provided in the recesses 41 and connects the recesses
41 and the corresponding electrodes 5. The recesses 41
are formed in the upper surfaces of the respective con-
ductive portions 7 while having a width substantially iden-
tical to that of the electrodes 5.

[0064] Inaregionunderthe surface-mountcomponent
3, the resin portion 11 extends through the substrate 40
between the front and back sides of the substrate 40.
Therecesses 41 are provided at positions located slightly
away from the boundaries between the resin portion 11
and the conductors 7 at the upper surface of the substrate
40. That is, at the boundaries between the resin portion
11 and the conductors 7 under the surface-mount com-
ponent 3, component supports 43 are formed for sup-
porting the surface-mount component 3. Therefore, the
component supports 43 are edge portions of the recess-
es 41 at the conductive portions 7. The upper surfaces
of the component supports 43 may be substantially as
high as the substrate surface or may be higher than the
substrate surface. By means of the upper surfaces of the
component supports 43 being higher than the substrate
surface, the surface-mount component 3 can be dis-
posed at a height above the substrate.

[0065] By virtue of the recesses 41, which collectively
function as a stress relaxation mechanism, and the com-
ponent supports 43 provided in the substrate 40 accord-
ing to the fourth embodiment, the position of the connec-
tion portions 15 can be lowered by the depth of the re-
cesses 41. Accordingly, the height of the solder 9 can be
increased. Also, the volume of the solder 9 can be in-
creased. Therefore, even upon generation of force to ex-
pand the distance between the connection portions 15
at a high temperature, by virtue of an increase in the
height and volume of the solder 9, stress does not con-
centrate in the solder 9, whereby the reliability of the sol-
der9canbeensured. This effect can be further enhanced
by means of the component supports 43 raising the
mounting position of the surface-mount component 3.
[0066] Next, a fifth embodiment will be described. FIG.
10 is a pair of views showing a substrate 50 according
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to the fifth embodiment, wherein FIG. 10(a) is an eleva-
tional view of the substrate 50, and FIG. 10(b) is a plan
view of the substrate 50.

[0067] The substrate 50 is configured substantially
similar to the substrate 40, but differs in that recesses 51
are formed in place of the recesses 41. The recesses 51
are formed in the respective connection portions 15 while
having a width substantially identical to that of the elec-
trodes 5. The recesses 51 are formed in such a manner
as to adjoin the resin portion 11. In the substrate 50,
portions of the resin portion 11 (portions in the vicinity of
boundaries with the recesses 51) under the surface-
mount component 3 function as component supports 53.
Therefore, the surface-mount component 3 is supported
by the component supports 53. Similar to the component
supports 43, the upper surfaces of the component sup-
ports 53 may be substantially as high as the substrate
surface or may be higher than the substrate surface.
[0068] By virtue of the recesses 51, which collectively
function as a stress relaxation mechanism, and the com-
ponent supports 53 provided in the substrate 50 accord-
ing to the fifth embodiment, the position of the connection
portions 15 can be lowered by the depth of the recesses
51; accordingly, the height of the solder 9 can be in-
creased, and the volume of the solder 9 can be increased.
Therefore, even upon generation of force to expand the
distance between the connection portions 15 at a high
temperature, by virtue of an increase in the height and
volume of the solder 9, stress does not concentrate in
the solder 9, whereby the reliability of the solder 9 can
be ensured. This effect can be further enhanced by
means of the component supports 53 raising the mount-
ing position of the surface-mount component 3.

[0069] Next, a sixth embodiment will be described.
FIG. 11 is a pair of views showing a substrate 60 accord-
ing to the sixth embodiment, wherein FIG. 11(a) is an
elevational view of the substrate 60, and FIG. 11(b) is a
plan view of the substrate 60.

[0070] The substrate 60 has conductive projections 61
of the conductive portions 7 which project toward a po-
sition corresponding to the center of the surface-mount
component 3 (in directions along which the conductive
portions 7 approach each other) in a region under the
surface-mount component 3 between the connection
portions 15. That is, the conductive portions 7 reduce the
width of the resin portion 11 which extends through the
substrate under the surface-mount component 3. A resin
coating 63 is formed on the upper surfaces of the con-
ductive portions 7 under the surface-mount component
3. The resin coating 63 is formed between the two con-
nection portions 15 at least in the region under the sur-
face-mount component 3.

[0071] The surface-mountcomponent 3 is disposed on
the resin coating 63. Therefore, the surface-mount com-
ponent 3 is disposed at a level which is higher than the
substrate surface by the thickness of the resin coating 63.
[0072] By virtue of the conductive projections 61 and
the resin coating 63, which collectively function as a
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stress relaxation mechanism, provided in the substrate
60 according to the sixth embodiment, the amount of res-
in of the resin portion 11 under the surface-mount com-
ponent 3 can be reduced. Thus, the amount of expansion
of the resin portion 11 under the surface-mount compo-
nent 3 can be reduced. Therefore, force which attempts
to expand the distance between the connection portions
15 can be reduced. Provision of the resin coating 63 pre-
vents the establishment of electrical continuity between
the conductive portions 7 which could otherwise result
from the solder 9 sneaking under the surface-mount com-
ponent 3 in soldering the surface-mount component 3.
Furthermore, since the thickness of the resin coating 63
increases the height of the solder 9, the volume of the
solder 9 can be increased. Therefore, even upon expan-
sion of the resin portion 11 at a high temperature and
associated application of force which attempts to in-
crease the distance between the connection portions 15,
by virtue of the increase in the height and volume of the
solder 9, stress does not concentrate in the solder 9,
whereby reliability of the solder 9 can be ensured.
[0073] Next, a seventh embodiment will be described.
FIG. 12is a pair of views showing a substrate 70 accord-
ing to the seventh embodiment, wherein FIG. 12(a) is an
elevational view of the substrate 70, and FIG. 12(b) is a
plan view of the substrate 70.

[0074] The substrate 70 is substantially similar to the
substrate 60, but differs in that each of the conductive
projections 61 has a stepped portion 71, which is a level
difference, on the upper surface of its end portion. The
stepped portions 71 are where the conductive portions
7 are reduced in thickness in a region under the surface-
mount component 3. A resin coating 73 having a thick-
ness corresponding to the step level of the stepped por-
tions 71 is formed on the stepped portions 71 (under the
surface-mount component 3). That is, the upper surface
ofthe resin coating 73 is substantially flush with the upper
surface of the substrate 70.

[0075] By virtue of the conductive projections 61, the
stepped portions 71, and the resin coating 73, which col-
lectively function as a stress relaxation mechanism, pro-
vided in the substrate 70 according to the seventh em-
bodiment, the amount of resin of the resin portion 11 un-
der the surface-mount component 3 can be reduced;
thus, the amount of expansion of the resin portion 11
under the surface-mount component 3 can be reduced.
Therefore, force which attempts to expand the distance
between the connection portions 15 can be reduced. Al-
so, since the upper surface of the resin coating 73 is
substantially flush with the substrate surface, in soldering
the surface-mount component 3, the solder 9 is unlikely
to sneak under the surface-mount component 3. Even
when the solder 9 somewhat sneaks under the surface-
mount component 3, there can be prevented the estab-
lishment of electrical continuity between the conductive
portions 7 which could otherwise be caused by the sneak-
ing solder 9.

[0076] The above-mentioned configurational features
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may be combined in an arbitrary way. For example, FIG.
13 is a view showing a substrate 80 in which the above-
mentioned configurational features are combined.
[0077] The substrate 80 has the hole 13 formed under
the surface-mount component 3, and the conductive pro-
jections 61 formed on the respective opposite sides of
the hole 13. The resin coating 63 is formed on the upper
surfaces of the conductive projections 61, and the pro-
trusions 21 (or the component supports 53) are formed
on the resin coating 63 and support the surface-mount
component 3. The surface-mount component 3 is con-
nected by the solder 9 which fills recesses 81 formed in
the conductive portions 7. Furthermore, the enclosures
31 are formed laterally of the surface-mount component
3.

[0078] As in the case of the substrate 80, the configu-
rational features of the stress relaxation mechanisms of
the above-described embodiments can be implemented
in a combined manner. A combination of the configura-
tional features of the stress relaxation mechanisms is not
limited to the example shown in FIG. 13, but the config-
urational features shown in FIGS. 1 to 12 may be imple-
mented singly or in combination.

[0079] Next, an eighth embodiment will be described.
FIG. 14 is a pair of views showing a substrate 90 accord-
ing to the eighth embodiment, wherein FIG. 14(a) is an
elevational view of the substrate 90, and FIG. 14(b) is a
plan view of the substrate 90.

[0080] The substrate 90 is configured, for example, as
follows: in the configuration of the substrate 1, the holes
14a are formed in such a manner as to enclose the re-
spective connection portions 15, which are located at op-
posite sides of the surface-mount component 3, from
three directions. That is, the holes 14a around the re-
spective connection portions 15 communicate with each
other via the hole 13. In this case, desirably, the holes
14a are through-holes as illustrated.

[0081] Each of the connection portions 15 is enclosed
by the corresponding hole 14a from three directions and
thus assumes the form of an island which is connected
only at a portion to the substrate body. A connecting por-
tion between the substrate body and the island (a portion
including the corresponding connection 15) is a deform-
able portion 91. The deformable portion 91 is narrower
and thus weaker in strength than the other portion of the
substrate body. Therefore, the deformable portions 91
are more deformable than other portions.

[0082] Thatis, deformations of the resin portion 11 and
the conductive portions 7 associated with thermal expan-
sion or the like are absorbed through elastic deformations
or the like of the deformable portions 91. Therefore,
stresses associated with the thermal-expansion-induced
deformations are not directly applied to the solder 9 at
the connection portions 15. The deformable portions 91
corresponding to the connection portions 15 may be
formed in mutually opposite directions relative to the sub-
strate as illustrated or may be formed in the same direc-
tion.
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[0083] The form of the deformable portion is not limited
to the example shown in FIG. 14. For example, the de-
formable portion may be that of a substrate 90a shown
in FIG. 15(a). The substrate 90a has deformable portions
91a in the form of a circuit, and the substrate body and
the connection portions 15 are connected via the respec-
tive deformable portions 91a. The deformable portions
91a have a large deformable area and are elastically de-
formable in a plurality of directions; therefore, the deform-
able portions 91a can absorb thermal-expansion-in-
duced deformations or the like in a plurality of directions.
That is, direct application of stress associated with ther-
mal-expansion-induced deformations to the solder 9 can
be efficiently prevented.

[0084] Also, a substrate 90b shown in FIG. 15(b) may
be used. The substrate 90b has deformable portions 91b
in the form of a loop. That s, the shape of the deformable
portion is not limited to the illustrated examples, but por-
tions which are deformable relative to the substrate body
may be formed such that the connection portions 15 are
disposed via the portions.

[0085] For example, as in the case of a substrate 90c
shown in FIG. 16, deformable portions 91c may be
formed perpendicular to the substrate surface. That is,
portions weaker in strength than the substrate body are
intentionally formed, thereby forming the portions which
are more deformable than the substrate body. Thus,
when a thermal-expansion-induced deformation arises,
the deformable portions can be elastically deformed in a
preferential manner. Therefore, stress to be applied to
the solder 9 can be absorbed through deformation of the
deformable portions.

[0086] When enclosures are to be formed as in the
case of FIG. 8 (the substrate 30), a substrate 30a shown
in FIG. 17 may be used.

[0087] Enclosures 31a are formed laterally of the sur-
face-mount component 3 (externally of the respective
electrodes 5) in such amanner as to enclose the surface-
mount component 3 (the solder 9). The enclosures 31a
are made of resin and formed through injection molding
in a manner similar to that for forming the resin portion
11. Each of the enclosures 31a is formed in such a man-
ner as to enclose the surface-mount component 3 (each
ofthe electrodes 5) from three directions. The enclosures
31a cover the conductive portions 7 of the substrate. The
enclosures 31a may be formed integral with the resin
portion 11 at the back side of the substrate 30a. Desira-
bly, the enclosures 31a enclose the entire electrodes 5
and the entire solder 9; however, the enclosures 31a may
be provided externally of only the solder 9 excluding side
portions of the electrodes 5. The enclosures 31a can con-
fine the solder 9 (the connection portions 15) to a prede-
termined range of provision.

[0088] The enclosures 31a have such a taper shape
as to become more distant from the surface-mount com-
ponent while moving upward (when a side toward the
substrate is the lower side). That is, each of the enclo-
sures 31a has a cutout shape such that as viewed on its
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section, the enclosing range expands while moving up-
ward. Such cutout portions of the enclosures 31a are
solder view portions 32 which allow visual inspection,
from outside, of the condition of connection of the solder
9. By virtue of the solder view portions 32, lower portions
of the solder 9 (portions in the vicinity of the connection
portions 15) are readily visible from outside without con-
tact with the solder 9. The angle of the taper may be, for
example, about 45 degrees.

[0089] The thickness of the enclosures 31a is deter-
mined according to workability in injection molding and
the strength of the substrate, but is, for example, sub-
stantially identical to the thickness of the electrodes 5 of
the surface-mount component.

[0090] The solder view portions 32 may have a recti-
linear taper as illustrated, or an arcuate taper. No partic-
ular limitation is imposed on the taper shape so long as
enclosing fields of the enclosures 31a around the sur-
face-mount component 3 continuously fan out.

[0091] According to the substrate 30a, the enclosures
31a can reliably confine the solder 9 to a predetermined
range of provision. Thus, the solder 9 does not flow out
to a peripheral region. Also, by virtue of the solder view
portions 32, the condition of the solder is visible from
outside. Therefore, the shape of fillet of solder, a solder-
ing defect, etc., can be visually inspected in a reliable
manner.

[0092] A substrate 30b shown in FIG. 18 has enclo-
sures 31b in place of the enclosures 31a of the substrate
30a. Each of the enclosures 31b has a stepped shape
such that steps are formed upward from the lower side
(a side toward the surface of contact with the substrate)
while becoming more distant from the surface-mount
component.

[0093] In the substrate 30b, the second and higher
steps of the enclosures 31b including the upper surfaces
of the bottom steps serve as the solder view portions 32.
Therefore, the enclosures 31b reliably confine the solder
9 to a predetermined range of provision, and by virtue of
the solder view portions 32 formed by the second and
higher steps, lower portions of the solder 9 (portions in
the vicinity of the connection portions 15) are readily vis-
ible from outside.

[0094] The solder view portion may assume a com-
bined form of a taper shape and a stepped shape.
[0095] A substrate 30c shown in FIG. 19 has enclo-
sures 31c in place of the enclosures 31a of the substrate
30a. The enclosures 31c have respective solder retaining
portions 34 provided under the solder view portions 32.
[0096] FIG. 20is anenlarged view of an area A of FIG.
19, showing the shape of the enclosure 31c. A lower por-
tion (in the vicinity of an end on a side toward the sub-
strate) of the inner peripheral surface (on a side toward
the surface-mount component) of the enclosure 31c is
the solder retaining portion 34, and the solder view por-
tion 32 is formed above the solder retaining portion 34.
[0097] Thesolderretaining portions 34 are formed sub-
stantially perpendicular to the surface of the substrate
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(the surfaces of the connection portions 15). It is good
practice for the solder retaining portions 34 to have a
thickness of, for example, about one-third of the overall
thickness of the enclosures 31c. This is because a great-
er thickness lessens the effect of the solder view portions
32. The solder retaining portions 34 are in contact with
the solder 9 for preventing the solder 9 from flowing out
to a peripheral region and for confining the solder 9 to a
predetermined range of provision. Also, as a result of the
solder retaining portions 34 retaining the solder, the fillet
shape of the solder can be controlled. That is, the fillet
shape can be easily controlled so as to bulge upward as
needed or so as not to bulge.

[0098] That is, through employment of the solder re-
taining portions 34, the fillet of the solder 9 can be mound-
ed (bulged upward) as illustrated, and even when the
volume of the solder 9 is increased, the solder 9 can be
reliably retained without flowing out to a peripheral re-
gion.

[0099] According to the substrate 30c, by virtue of the
solder retaining portions 34, the range of provision of the
solder 9 can be confined, and the fillet shape of the solder
9 can be controlled.

[0100] A substrate 30d shown in FIG. 21 has enclo-
sures 31d in place of the enclosures 31a of the substrate
30a. The enclosures 31d have the respective solder re-
taining portions 34 under the solder view portions 32.
That is, the inner peripheral surfaces (substantially per-
pendicular to the substrate surface) of the bottom steps
(closest to the substrate) of the stepped enclosures 31d
are the solder retaining portions 34.

[0101] According to the substrate 30d, by virtue of the
solder retaining portions 34, the range of provision of the
solder 9 can be confined, and the fillet shape of the solder
9 can be improved.

[0102] As shown in FIG. 22(a), the above-mentioned
configurational features can be applied to a 3-terminal
(3-electrode) surface-mount component 3a like a diode.
In this case, the electrodes 5 are connected to the con-
nection portions 15 of the conductive portions by means
of the solder 9. In this case, the solder view portions 32
may be formed in such a manner as to enclose the re-
spective solders 9 (electrodes 5). By means of the solder
view portions 32 being formed individually for the elec-
trodes, the range of application of the solder 9, which is
a bonding member for each of the electrodes 5, can be
confined, and a portion of the solder 9 in the vicinity of a
corresponding connection portion is readily visible.
[0103] Similarly, as shown in FIG. 22(b), the above-
mentioned configurational features can also be applied
to a 3-terminal (3-electrode) surface-mount component
3b like a field-effect transistor. Even in the case of a sur-
face-mount component having different terminal shapes
(electrode shapes), such as the surface-mount compo-
nent 3b, the solder view portions 32 may be formed in
such a manner as to enclose the respective electrodes
5 (solders 9).

[0104] Furthermore, as shown in FIG. 22(c), the
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above-mentioned configurational features can also be
applied to a 6-terminal (6-electrode) surface-mount com-
ponent 3c like a transistor. Even in the case of a surface-
mount component having three or more terminals (elec-
trodes), such as the surface-mount component 3c, the
solder view portions 32 may be formed in such a manner
as to enclose the respective electrodes 5 (solders 9).
[0105] While the embodiments of the presentinvention
have been described with reference to the appended
drawings, the technical scope of the present invention is
not limited to the embodiments. It is apparent that those
skilled in the art can easily arrive at various variations or
modifications without departing from technical ideas de-
scribed in claims, and these variations or modifications
are to be construed as belonging to the technical scope
of the present invention.

DESCRIPTION OF REFERENCE NUMERALS
[0106]

1,1a,1b, 1c, 1d, 1e, 20, 20a, 20b, 20c, 30, 30a, 30b,
30c,

30d, 40, 50, 60, 70, 80, 90, 90a, 90b, 90c: substrate
3: surface-mount component

5: electrode

7: conductive portion

9: solder

11: resin portion

13: hole

14a: hole

14: resin-exposed portion

15: connection

21: protrusion

23: guide

31, 31a, 31b, 31c, 31d: enclosure

32: solder view portion

34: solder retaining portion

61: conductive projection

63, 73: resin coating

71: stepped portion

41, 81: recess

43, 53: component support

91, 91a, 91b, 91c: deformable portion

Claims

1. A mounting structure for an injection molded sub-
strate and a surface-mount component, character-
ized in that the substrate comprises a resin portion,
and conductive portions exposed at portions of asur-
face of the substrate;
opposite side portions of the surface-mount compo-
nent are connected to a pair of the respective con-
ductive portions at respective connection portions
by means of solder; and
a stress relaxation mechanism is provided at least
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under the surface-mount component so as to relax
stress to be applied tothe solderas aresult of thermal
expansion of the resin portion.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 1, wherein the stress relaxation mechanism
includes afirsthole provided between the connection
portions under the surface-mount component.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 2, wherein the stress relaxation mechanism
includes a second hole formed in the corresponding
conductive portion at a position located laterally of
at least one of the connection portions.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 3, wherein the second hole is filled with resin.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 3, wherein the first hole and/or the second hole
is a through-hole extending through the substrate.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 3, wherein at least a portion of a side surface
of the first hole and/or the second hole is formed
obliquely, rather than perpendicularly, relative to the
substrate.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 1, wherein:

deformable portions are formed around the re-
spective connection portions, and

the surface-mount component is connected to
the substrate via the deformable portions.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 1, wherein the stress relaxation mechanism
includes projections of the conductive portions,
which projections project toward a position corre-
sponding to the center of the surface-mount compo-
nentin aregion under the surface-mount component
between the connection portions of the surface-
mount component and the conductive portions, and
a resin coating which covers upper surfaces of the
projections, and the resin coating is formed at least
in a region under the surface-mount component.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 8, wherein the projections have respective
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stepped portions formed in the conductive portions,
and the resin coating covers the stepped portions.

10. A mounting structure for an injection molded sub-

strate and a surface-mount component, character-
ized in that

the substrate comprises aresin portion, and conduc-
tive portions exposed at portions of a surface of the
substrate;

opposite side portions of the surface-mount compo-
nent are connected to a pair of the respective con-
ductive portions at respective connection portions
by means of solder; and

a stress relaxation mechanism is provided at least
partially under or around the solder so as to relax
stresstobe applied to the solder as a result of thermal
expansion of the resin portion.

11. A mounting structure for an injection molded sub-

strate and a surface-mount component according to
claim 10, wherein:

the stress relaxation mechanism includes pro-
trusions provided between the connection por-
tions under the surface-mount component;

the surface-mount component is disposed on
the protrusions; and

the surface-mount component is disposed at a
height higher than a surface of the substrate.

12. A mounting structure for an injection molded sub-

strate and a surface-mount component according to
claim 10, wherein the stress relaxation mechanism
includes recesses formed in surfaces of the conduc-
tive portions at the connection portions; component
supports are formed under the surface-mount com-
ponent; and the solder fills the recesses.

13. A mounting structure for an injection molded sub-

strate and a surface-mount component according to
claim 10, wherein:

the stress relaxation mechanismincludes enclo-
sures made of resin and provided laterally of the
respective connection portions, and

the solder is applied in spaces between the sur-
face-mount component and the enclosures.

14. A mounting structure for an injection molded sub-

strate and a surface-mount component according to
claim 13, wherein:

each enclosure has asolder view portionformed
such that the distance between the enclosure
and the surface-mount component increases
with the distance from the surface of the sub-
strate, and

in a state in which the solder is applied in the
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spaces between the surface-mount component
and the enclosures, a condition of the solder in
the vicinity of the connection portions is visible
from outside.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 14, wherein at least a portion of each solder
view portion has a taper shape such that the distance
between the enclosure and the surface-mount com-
ponent increases with the distance from the surface
of the substrate.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 14, wherein at least a portion of each solder
view portion has a stepped shape such that the dis-
tance between the enclosure and the surface-mount
componentincreases with the distance from the sur-
face of the substrate.

A mounting structure for an injection molded sub-
strate and a surface-mount component according to
claim 14, wherein a solder retaining portion substan-
tially perpendicular to the surface of the substrate is
formed below each of the solder view portions.
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